Background: Small-scale agriculture, government entitlements, and livelihood opportunities offered by rapid economic growth shape the food security and wellbeing of people in rural India. This paper analyses this ongoing process of agrarian development from the perspective of three major approaches: the food availability approach, the entitlement and livelihood approach, and food sovereignty. We draw on quantitative and qualitative data collected from 68 households in rural Tamil Nadu on landholding and management, farm diversity, agricultural production, food availability, off-farm employment, rural out-migration, objective and subjective wellbeing, and socioeconomic and demographic profile of respondents.
Background
In recent decades, there has been significant economic growth in India, including substantial increases in gross domestic product (GDP), per capita income, and total food grain production [1] . In 2010, India was the world's 20th largest goods exporter and the seventh largest services exporter [2] . Yet, despite boasting to be the thirdlargest economy in the world in purchasing power parity terms [3] , India ranks 65th on the Global Hunger Index [4] . Indian statistics on child mortality, malnutrition, stunting and underweight are comparable to levels seen in many developing nations experiencing low economic growth. In the 100 poorest districts of India, 42 % of children under the age of five are underweight, and 59 % are stunted [5] . In the period between 1983 and 2009, although a 40 % increase in monthly per capita expenditure occurred, the per capita caloric intake in rural India declined by 16 % [6] . These statistics call into question the oft-argued trickledown effect of rapid economic growth on food consumption, public health and people's overall wellbeing.
Rapid economic growth has also led to significant agrarian development. It has allowed the penetration of market and other forces of capitalism into the agricultural production system, leading to advances in production techniques, along with the reorganization of landholdings, rural labour and distribution of agricultural outputs [7] . The importance of agriculture has declined as other sectors of the economy have grown and as the share of food and agricultural raw materials supplied by the global market has increased. Productivity gains within India's own agriculture are thus now relatively less of a development priority for the country [8] . The agrarian transition caused by rapid economic growth calls for an impact assessment of the various measures employed by the state and other development actors for ensuring food security, livelihood options and the wellbeing of people.
The literature review presented in this paper provides a historical overview of three approaches to food security employed in India. This review recognizes the need for examining the impacts of food security approaches on the objective and subjective wellbeing of people. Following the review section, we report on an empirical study of objective and subjective wellbeing conducted in four villages of Anchetty Panchayat in Tamil Nadu, India. This Panchayat has seen significant agrarian development over the last two decades, including interventions of state and other development actors to support food security, small-scale agriculture, employment and livelihood diversification. The findings reveal that fragmented and inadequate landholdings, combined with better income opportunities in urban areas, are driving people to seek non-farm livelihood options either in their villages or in urban centres within and outside the state. The results demonstrate the compounding effects of out-migration from rural areas on small-scale agriculture and on food and livelihood security. Out-migrant households were found to have fewer cattle and tended to rent out their land, lowering soil fertility. Women in these households had unsustainable workloads, which reduced their subjective attachment to agriculture. These ecological factors and subjective experiences are crucial contextual aspects that govern food security over time. However, the existing food security approaches treat local actors as passive victims, thus underplaying ecological, economic and sociocultural contexts. It is clear that the development scholarship needs to address factors of subjective wellbeing, intra-household gender relations and agency, as well as the ecological, economic and structural contexts that shape small and marginal farmers' response to agrarian change. Doing so will lead to better understanding of the process of change in agrarian economies, how rural populations adapt in order to best satisfy their need for food security and improved wellbeing, and how development interventions can best be targeted for poverty alleviation under these conditions.
Insights and shortcomings of three food security approaches

Food security: an overview of concepts, approaches and their relevance
The concept of food security was first introduced to the global community at the World Food Conference organized by the United Nations General Assembly in 1974. Since this time, an intense debate has evolved surrounding the conceptualization and measurement of food security. 1 In the 1970s, food security was defined by fluctuations in food availability as well as by the instability of food grain prices [11] . Consequently, it was thought that an adequate global food supply was needed at all times to sustain a steady expansion of food consumption, as well as to offset fluctuations in food grain prices [12] . However, the subsequent work of several scholars [13] [14] [15] provided a multi-dimensional understanding of food insecurity and poverty. These scholars argued that unequal access to and distribution of food-due to a lack of economic resources and capabilities of individuals-are equally important aspects of food security. This led to a distinction between the ability of the state to ensure a constant supply of food at the national level, and the capability of individuals or households to access available food.
The classical understanding of food security defined in the 1970s was reassessed at the 1996 World Food Summit in order to reflect the importance of distribution, quality of food and equality of economic access. The Summit helped to normalize the multi-dimensional meaning of food security, stating that food security exists when all people, at all times, have physical and economic access to sufficient, safe and nutritious food to meet their dietary needs and food preferences for an active and healthy life [16] . Though scholars have continued to reinterpret and redefine the concept of food security, this definition has remained a pillar in food security studies.
The concept of food security has also been deeply enriched by scholarly work on human rights, sustainable livelihoods, women's concerns and gender issues in development, food quality and safety, organic agriculture and sustainable environments. This work transformed the concept of food security from a macroeconomic analysis of food supply to a microeconomic or intrahousehold level understanding of food distribution that takes into account gender equality, the environment, and human aspirations and dignity. From this understanding, a rights-based approach to food security evolved, which later became the food sovereignty movement. While other food security movements tended to view small farmers and peasantry as victims of food deficit, the food sovereignty movement argued that small farmers, artisanal fisher-folk, pastoralists and indigenous people were capable of producing enough food for their communities and feeding the world in a sustainable and healthy way, given appropriate rights to land, water and seed, and control over the food market [17] .
Food security is a vital component of human development and wellbeing, and thus must be safeguarded and sustained by states, communities and individuals. An examination of literature commencing with the start of the food aid era in the 1940s indicates a range of interventions and programmes for addressing global food security. Yaro [18] classifies these interventions into three major approaches: the food availability approach, the livelihood and entitlement approach and the food sovereignty approach. These approaches have been employed by support-led food security measures through public institutions or by growth-led security measures through market institutions, depending on the ideology and resources available to various development actors [14] . The three approaches differ in their strategic focus, ranging from the means of attaining food security to the ends, or outcome, of being food-secure. Using examples of food security interventions in India, the remainder of this literature section illustrates the differences in conceptualization, implementation, actors and driving forces, potential outcomes and impacts of the three food security approaches described by Yaro [18] .
The food availability approach
The food availability approach cites a lack of food as the primary cause of food insecurity, and thus emphasizes an increase in the production and storage of food grains at both regional and national levels of government [19] . An increased investment in technological advancements to promote intensive agriculture-commonly referred to as the green revolution-demonstrates this support-led intervention. The green revolution led to a profound increase in food grain production in the early 1970s and was responsible for increasing the calorie supply in India from 2396 kcal/day/capita in 1975 to 2589 kcal/day/capita in 1985 [20] . In 1971, the Indian state created a new National Productioncum-Distribution System for distributing surplus food grains from regions partaking in the green revolution to regions experiencing food deficits throughout the country. Rather than ensuring equitable access to food and nutrition security for the poor, this state-led distribution scheme sought to provide guaranteed minimum prices to farmers of well-endowed green revolution regions. During the post-structural adjustment era of the 1990s, the neoliberal state imposed cuts in public sector expenditure and encouraged market or growthled initiatives for developing agricultural technology to promote production. These initiatives encouraged the role of the private sector in developing new seeds, using advanced biotechnological tools known as gene revolutions, and in providing other agricultural inputs and services to farmers.
Although the food availability approach succeeded in increasing the food supply in India, this paradigm has been criticized for not addressing matters such as inequality of access to agricultural technologies, land and water distribution, and environmental sustainability [21] . The inequality spurred by the green revolution created significant social strains [22] . Furthermore, it resulted in an intensification of agriculture, which led to a decline in agricultural biodiversity, groundwater levels, soil fertility and productivity. According to Drèze and Sen [14] , food security is affected by the mode of production as well by as the structure of the agrarian economy in which growth of the agricultural sector occurs. Fine [23] observes that the food availability approach overemphasized the need for an aggregate supply of food, instead of considering individual or household-level preferences and strategies for accessing food. For instance, the subsidized distribution of rice and wheat, supplied by green revolution regions, has grossly undermined the nutritional and cultural preferences of the people in food recipient regions. This has contributed to malnutrition and a decline in dietary diversity among the poor in India [24] .
The entitlement and livelihood approach
Following the seminal work of Amartya Sen and other scholars in the late 1980s, the global debate on food security shifted from a focus on supply to a focus on accessibility, vulnerability and entitlements of the poor to satisfy food demand at household and individual levels. Food security measures under the entitlement and livelihood approach are premised on the understanding that hunger and malnutrition are caused by a lack of purchasing power of the poor to meet their food requirements [13] . If the poor could gain access to income or the means to earn a livelihood, they would purchase food available from local markets. It is assumed, therefore, that markets will supply food-either locally or from other regions with surplus production-if people have purchasing power and an assured access to livelihood. Thus, the entitlement and livelihood approach does not envision the direct engagement of poor people in agriculture and food production as a necessary condition for their food security [25] . Food security is instead viewed as an integral dimension of livelihood security, which is shaped by a household's access to a diverse set of endowments, as well as by its capabilities to convert these endowments into entitlements and services [26] .
Instead of simply producing or supplying inexpensive food, however, development actors strove to strengthen livelihood security by providing access to natural resources, employment and other entitlements. The support-led security measures shaped by these approaches included government schemes for providing employment, education, health care and skills development. Under the National Rural Employment Guarantee Act (NREGA) in India, an employment scheme was deployed to provide 100 days of work to impoverished rural inhabitants in India, strengthening their entitlements by offering employment opportunities in their villages. These entitlement schemes assisted in the creation of community-level endowments such as local roads, water conservation and the maintenance of drought and flood proofing structures [27] .
By contrast, growth-led measures under the entitlement and livelihood approach focused on the deregulation of markets and the development of infrastructure to promote industrial growth, free trade and private investment. These measures created jobs in cities for both low-and high-skilled professionals and encouraged rural out-migration. Many of the rural poor who migrate to cities for employment during the off-season send remittances back to their families in rural areas. Compared to the effects of support-led measures, the impacts of growth-led measures on the eradication of poverty, food insecurity and malnutrition are indirect and highly contentious. A major critique of the entitlement and livelihood approach is the absence of a linear conversion of endowments into food entitlements [28] . Often the rural poor use consumption rationing as an austerity measure against persistent hunger to avoid endowment or asset depletion [29] . In addition, the skewed distribution of power in Indian society often means that powerful forces connected with the state and with market institutions are able to dilute or divert entitlements ostensibly intended for the poor population. Political elites, traders and those controlling the implementation of various entitlement schemes often reap the most benefits, while the poor continue to be deprived of essential resources [30] . Yaro [18] criticizes this approach for treating marginalized people as passive victims rather than active agents of change, thus failing to inspire them to improve their wellbeing. This approach, according to Yaro [18] , does not challenge the prevailing structural processes and the value systems of the capitalist state that undermines the endowments, capabilities and local knowledge of poor people.
The food sovereignty approach
The food sovereignty approach is drawn from a human rights perspective on poverty, hunger and malnutrition. The food activists and development organizations that support small farmers' rights to define their own agricultural and trade policies have played a crucial role in the development of this new rights-based approach to food 2 [32] . The approach gives farmers a central role in defining their own food and agriculture system, and in protecting and regulating agricultural production and trade in order to achieve self-sufficiency and sustainable development [33] . Food security is attained when small farmers have access to land and sovereign rights to select, cultivate, consume, exchange and trade their own crops [34, 35] . During this process of attaining local food self-sufficiency, the food sovereignty approach recognizes the importance of the economic stability of small-scale farms, local autonomy for decision-making, ecological sustainability and the preservation of nutritional culture through diversity of cultivated food crops [36] . This approach valorizes small-scale farms and downplays the significance of economic growth and market forces that offer opportunities for alternative or non-agrarian livelihoods. Unlike the entitlement approach, the food sovereignty approach grants agency to small farmers and peasants to reorganize existing systems of food 2 The idea of 'food sovereignty' was launched at the World Food Summit 1996 by La Via Campesina to protect small farmers against neoliberalism and form a solidarity among small and medium farmers from the global North and South. La Via Campesina is a global peasant movement founded in 1993 by a group of farmers to raise voice against corporate driven agriculture and transnational companies. At present, 164 organizations from 73 countries have joined food sovereignty movement [17, 31] . production controlled by agricultural input providers and the food processing industry.
Although the food sovereignty approach has not adequately addressed constraints faced by small farmers in implementing the ideal conditions of food sovereignty [37] , it has reinforced several development ideals, including land reforms, local control over the food market chain, conservation of natural resources and the revival of locally embedded economies. It also extends the provisions of the "right-to-food" recognized in the Universal Declaration of Human Rights (1948) and the International Covenant on Economic, Social and Cultural Rights (1966). Although these legally binding agreements have been almost universally accepted, many nation states have taken a minimal interest in fulfilling some of their provisions, including designing any support-led or growth-led measures for enhancing food security. Several topdown state-sponsored schemes, such as the centralized procurement of food grains for public distribution system (PDS) and the minimum support price for commercial grain crops, force farmers to change their cropping pattern and consumption of food grains, thereby disregarding this rights-based approach [38] . However, a recent shift in public sector institutions at both the national and international levels has occurred. Many of these institutions are now engaging in support-led measures, such as pursuing participatory research with small and marginal farmers to develop technologies for ecological agriculture, as well as providing support for organic certification and labelling. Similarly, growth-led initiatives backed by these institutions include the promotion of fair trade markets and consumer-supported agriculture.
A critical assessment of the three approaches with reference to social wellbeing approach
The summary presented in Table 1 provides a comparative overview of the three major approaches employed to address the issue of food security. It is important to note that food security is not solely about achieving self-sufficiency in terms of food supply grains, or meeting the caloric requirements of the human body. Rather, food security is associated with the capability of people to exercise foodrelated choices and enhance their social wellbeing. The concept of social wellbeing embraces both objective and subjective aspects of food security [39, 40] , which relates to the availability of food, access to food and the ability to use and make effective choices for food and livelihood [41] . The objective dimension of food security emphasizes the ends, or physical availability of food and its ability to meet caloric requirements of individuals in a population. The food availability approach was guided by an objective dimension of food security that used production targets, rather than focusing on mode of agricultural practices and the preferences of farmers. Conversely, recognition of the importance of the means of food security underlines the subjective dimension of wellbeing. This dimension emphasizes how food is produced and perceived in nutritional, economic, ecological and cultural contexts. For instance, Agarwal [37] states that male and female farmers within a community view their engagement in small-scale ecological agriculture differently, as their rights over land, access to agricultural technology and credit and power relations within local sociocultural institutions are remarkably different. These socioeconomic distinctions can only be understood, however, if the analysis of food security approaches includes the subjective dimension of wellbeing. The subjective aspects of food security demand an in-depth understanding of Means oriented: Self-sufficiency in local food production without exceeding carrying capacity of ecosystem social norms and institutions, cultural meanings and the ecological and economic realities that underlie food habits [42] . Subjective wellbeing can also be linked to the ecology of practice approach [43] , which emphasizes on the importance of indigenous knowledge, sociocultural practices and the experience of local people. The ecology of practice idea rests upon the assumption that the acquisition of basic needs-such as food-are always mediated by social context and power relations.
To summarize the lessons drawn from food security literature, people do not simply strive to attain a particular supply of food, as the food availability approach suggests. Neither do people just seek to build their capability to access food, as the entitlement and livelihood approach believes, or simply seek the freedom to make food-related choices, as the food sovereignty approach suggests. People also persistently look for ways to improve their wellbeing in ways that are meaningful to them. This more nuanced approach to understanding behaviour in sociocultural and agrarian contexts requires approaches such as the ecology of practice. This paper aims to describe the challenges of the existing food security approaches to understanding contemporary rural India, where economic and sociocultural change, ecological degradation, and migration are intensifying. Our findings present an opportunity for researchers, development workers and policymakers to reflect on the limitations of the existing food security approaches, as well as to explore the possibility of applying social wellbeing and the ecology of practice lens as analytical tools to better understand the complex nature of food security in the contemporary changing world.
Research methodology
The research area
The research was conducted in Anchetty Panchayat of Krishnagiri district, which is located in the Melagiri Hill Ranges of the Eastern Ghats in the northwest corner of Tamil Nadu, India. The area is one of the poorest in its district, and 36 % of its population lives below the poverty line. It has a literacy rate of 48.3 % [44] , which is much lower than the district's literacy rate of 72.4 % or the state level of 80.3 % [45] . The area houses one government hospital, four private clinics, one government secondary school, 23 primary schools and several early childhood education centres. Anchetty is characterized by undulating topography, deep and broad valleys and large tracts of red soil, harbouring predominantly rainfed agriculture. Agriculture is largely subsistence-oriented and is practised by small and marginal farmers is located close to the two fast growing urban centres of Bengaluru and Hosur. The research site has also experienced numerous support-led and growth-led interventions over the last three decades that have enhanced food production and access to food and employment. Some of the major interventions in this area have included PDS for food, subsidized agricultural inputs, watershed development schemes, information about various agricultural schemes, and the NREGA employment scheme.
Anchetty was also a project site for a large interdisciplinary research project entitled "Revalorizing small millets: Enhancing the food and nutritional security of women and children in rainfed regions of South Asia using underutilized species" (RESMISA), launched in 2011 by a local NGO, DHAN Foundation, together with partners from academic and research institutions in South Asia and Canada. The RESMISA project was intended to promote cultivation, production, value addition and the consumption of nutritious small millets to strengthen nutrition security in the region. Although the project utilized several elements of the classical food availability/ production approach, it also emphasized participatory technology development, gender analysis, culturally preferred nutritious food and farmers' indigenous knowledge. Many of these attributes are integral to the food sovereignty approach. The research conducted for the present study was not intended to evaluate the impacts of the RESMISA project.
The field research was conducted in the four villages of Anchetty Panchayat, namely, Thamsanapalli, Pudhur, Bailkadu and Ermuthunapalli. Anchetty Panchayat includes 19 small villages or hamlets located around the central hub, known as the main Anchetty village, with a rural market, transportation depot and some block-level government offices. All four study villages are located within a 2-6 km radius of Anchetty village. These villages (referred to collectively as Anchetty) were selected in consultation with the RESMISA field staff and key informants, based on the prevalence of growth-led and support-led interventions, as well as on the diversity of their livelihood portfolios, including rural-urban migration, small-scale agriculture and local off-farm activities.
Research design, data collection and analysis
The research was designed after an in-depth review of the conceptual and analytical frameworks discussed earlier in this paper. Embracing an inductive and interdisciplinary research design, this study combined both quantitative and qualitative data collection methods. 4 Identified as a minimal risk project, it assured voluntary participation, prior informed consent, and safeguarding privacy and confidentiality of the research participants in the field. The ethics statements were prepared with the contact details of the Principal Investigators and were read in front of the research participants before starting the data collection through the household survey, group discussions and qualitative interviews. A small number of participants chose to provide their written consent, while others provided a verbal consent. A copy of the prior informant consent statement was also provided to each of the research participants for their records.
Quantitative data were collected using a semi-structured survey in 68 households with a population of 390 individuals, while qualitative methods included participant observation, focus group discussions and key informant and in-depth interviews. The fieldwork was conducted in 2012 and 2014, and was supported by a local research assistant on both occasions. The research assistant assisted in organizing the focus groups and individual interviews, as well as in translating sessions and answering questions during participant observation. A household list made available by the RESMISA project office in Anchetty was updated with the help of key informants. The updated list of 459 households was used as a sampling frame, and one-sixth of the households were selected for interviews, creating a sample of 76 households, using systematic random sampling. Eight households, however, could not be found during home visit attempts or did not respond, leaving a sample total of 68 households. The survey sought to discover the socioeconomic and demographic profiles of the research participants, including information about landholding, agriculture, food selfsufficiency and objective and subjective measurements of wellbeing. The qualitative methods focused on personal observations and experiences of the research participants and the researcher during the data collection.
The wellbeing of the participants was estimated by an index that measured several variables related to the level of access to resources (access to income, housing and drinking water), as well as the adequacy of resources (adequacy of income, housing, drinking water, child education, healthcare facilities, and emotional and social 4 The TCPS describes the policies of the Social Sciences and Humanities Research Council of Canada (SSHRC), the Canadian Institutes of Health Research (CIHR), and the Natural Sciences and Engineering Research Council of Canada (NSCERC), which expresses these three government agencies' continuous commitment to promote the ethical conduct of researches that involve human subjects. relationships). Emotional relationships referred to intrahousehold relationships among members, while social relationships were defined as the relationships of households with other community members. This index also included a subjective evaluation of the participants' quality of life over the past 12 months, based on overall life satisfaction and their perception of their quality of life in relation to other members in the community. These 12 variables were measured on a three-point scale with the following grading: (1) low; (2) medium; and (3) highly accessible, adequate or satisfied, as experienced by the respondent. The individual responses for these variables were combined to create the participants' overall wellbeing index, with scores ranging from 12 to 36.
The qualitative data were analysed through qualitative content analysis, while the quantitative data utilized Excel and IBM Statistics 19 to complete descriptive statistics, correlation and ANOVA. The researchers benefitted from another independent baseline study [44] conducted by the RESMISA project in the same area, which involved surveying 200 households on the availability and consumption of food; nutrition and health statuses using anthropometric measures; landholding, agriculture production and constraints; and changes in agrobiodiversity, local market chains and livelihood patterns. The understanding gained from this baseline study [44] helped in interpreting some of the quantitative trends and qualitative insights reported in this paper.
Results
Profile of the respondent households
The majority of respondents were middle-aged (ranged 19-88 years, average 39.6 years), female (71 %) and married (91 %). All of the households were Hindu, with 72 % belonging to the Most Backward Caste (MBC) group. 5 The literacy rate was very low (57 %) in comparison to the district (72 %) and state (80 %) levels. Among the literate respondents, the average duration of schooling was 6.4 years ( Table 2 ). The average monthly income was INR 3717 (US$69). The majority of respondents (69 %) lived in houses made of clay-bricks or stone blocks with tile roofing, while 28 % had concrete houses and the remaining 3 % had clay-bamboo walls and thatched roofs. Almost all households (98 %) had access to public water taps for drinking, while three per cent also had bore-wells in their yards.
Over two-thirds (69 %) of households reported agriculture as their primary occupation; however, many 5 The Most Backward Caste (MBC) is a collective term used by the state Government of Tamil Nadu to classify caste groups that are socially and educationally disadvantaged. It is a category in addition to Scheduled Caste (SC), Scheduled Tribe (ST) and Other Backward Caste (OBC) groups that are categorized by the central government as eligible for state-sponsored schemes.
respondents had more than one occupation as a result of opportunities offered by growth-led interventions located within and outside of their village. Based on their engagement in agriculture and other non-farm livelihood sources, the households were classified into four occupational categories: (1) households whose sole primary profession was agriculture (HHAP); (2) households based on agriculture and off-farm activities within the village or local area (HHAL); (3) households based on agriculture and off-farm activities in distant places (HHAD); and (4) households where agriculture was not a means of living (HHNA). These categories were the basis for analysis of primary data collected on food security, livelihood and wellbeing.
Food sufficiency and nutrition security: the role of small-scale agriculture While 13.2 % of the respondents were small farmers with more than 2.5 acres of land, the rest of the farmers were either marginal farmers or landless labourers. Table 3 shows the solely agricultural-based households (HHAP) having the highest average landholding size (2.1 acres), followed by the households based on agriculture and off-farm activities within the village (HHAL) and the households based on agriculture and off-farm activities outside the village (HHAD) categories. A quarter of the respondents belonged to the landless category (HHNA); these households earned their livelihood through wage labour within and outside of the village. Data suggested that more than 50 % of the HHADs rented their land to other farmers. Many of the farmers renting out their land were engaged in off-farm employment in nearby cities such as Hosur and Bengaluru. Although the scale of leasing land appeared to be small (11.8 %), qualitative observations indicated that there was a widespread phenomenon of renting or sharecropping in the area. Participants in group discussions unanimously reiterated that the trend of renting out land is burgeoning in their villages, as people seek employment in distant labour markets. Despite the widespread practice of leasing farmland, however, participants were apparently hesitant to reveal information on renting or sharecropping in any formal survey at the household level. Land is a sensitive issue in India, as property rights are recognized on the basis of the real cultivator of the land. As the legal system does not encourage rent-seeking by absentee landowners, it is understandable that people would hesitate to share information at an individual level. Furthermore, this sharecropping or renting is commonly arranged within one's extended family or through kinship networks, posing further challenges in precisely measuring the scale of renting land. Farmers expressed their concern over the fertility and productivity of land in the face of prevailing land management practices of either leasing or sharecropping. The trends presented in Fig. 1 illustrate food sufficiency among respondent households, which is the ability of a household to meet its food requirements from its own farm. People in the HHNA category, whose livelihood is derived from non-farming activities, were excluded from this analysis, as they could not meet the definition of food sufficiency stated above. Results indicated that only a quarter of the households produced enough food from their land in the preceding year for a full 12 months. Those in the HHAP and HHAL categories, which have a stronger agricultural base, were more food self-sufficient compared to the HHADs. It is important to note, however, that almost one-fifth of the HHAPs (19 %) were unable to meet their food requirements for more than 6 months, as most of these farmers found their landholdings to be too small.
Although the majority of respondents were unable to produce an adequate food supply from their own land, they also obtained food from other sources. The vast majority of the households (96 %) reported that they had not skipped a single meal in the past 12 months due to insufficient food supply from their own production. All of the households reported a dependence on PDS entitlements for food. As the overwhelming majority of respondents (91.2 %) hold BPL (below poverty line) cards, they were entitled to food grains supplied through PDS. The Tamil Nadu government provides 20-35 kg of rice grain per month per household (of four members) at no charge, as well as wheat, pulses, palm oil, sugar and kerosene at a minimal cost [47] . Another important source of household food supply for the participants was the wage income they made within and outside the village, including NREGA employment and out-migration.
Even though the availability and accessibility of and the entitlement to food did not appear to be a problem, the quality of the food supply is also important to consider. Quality depends on the type of agricultural practices in the area, as well as on the availability of quality food in the market or supplied through PDS. Several studies have indicated that the provision of processed rice through PDS in Tamil Nadu reduced dietary diversity and caused malnutrition [48, 49] . Those who promote the food sovereignty approach cite the importance of smallscale agriculture and homestead gardens for providing diverse and nutritious food in line with cultural preferences [22] . Apart from the major green revolution crops such as rice, wheat and corn, Anchetty farmers cultivated several nutritious crops such as millets, sorghum, vegetables, groundnut and various pulses (red gram, field bean, horse gram and chickpea). These crops are not only a primary source of important vitamins, calcium and protein, but they also enhance dietary diversity. Table 3 demonstrates the higher crop diversity on HHAP farms as compared to the HHALs and HHADs. The cultivation of pulses and finger millet was less popular among the HHAL and HHAD categories, as crop diversity demands more land, labour and other resources. Over 70 % of the HHAP respondents, however, had grown finger millet and various pulses within the last 12 months. A recent study has indicated that farm production diversity (including crop and livestock diversity) is positively correlated with household dietary diversity [50] . This implies that HHAP households may have better access to diverse and nutritious food compared to other household types. In addition to crop diversity, the integration of livestock is another salient feature of peasant or small-scale agriculture. Crop-livestock integration plays an important role in both the ecological sustainability of small-scale agriculture and in addressing the supply deficit of protein and other vitamins that contribute to malnutrition [35] . The respondents were found to have large (cattle, buffalo) and small (goat, sheep) ruminants, and poultry raised in their homestead for draught purposes, farm yard manure, and milk and meat supply for home consumption and to get additional household income from sale. Statistics presented in Table 3 indicate that HHAPs had a significantly higher number of animals (cattle, buffalo, goat and sheep) compared to other households. Interestingly, however, HHNAs were engaged in keeping livestock even though they did not have agricultural land. Considering the importance of livestock in meeting the economic and nutritional needs of a household, these landless households raised their animals with feed and fodder accessed primarily from common property resources or as in-kind agricultural wages received from other farmers. As these livestock are difficult to maintain, participants expressed their concerns over the declining population of livestock in the region. One key informant said, "Many migrant families do not want to own more cattle. If people want to go out for work, they have to sell them off. Thus, the number of cattle is decreasing year by year" (ANIV_0112, 2012.09.30). Participants stated that the reasons for selling their livestock were to acquire cash to cover costs for migration, as well as to avoid having to find arrangements for livestock care while they were away. The combined decline in crop diversity and livestock population had an impact on the quality of food supplied through household production, while the food supplied through the PDS and the market was found to be of inferior quality [51] .
Wellbeing: The role of agricultural and off-farm livelihood portfolios
As well as considering a household's ability to meet food and nutrition requirements, it is crucial to examine how agricultural and non-agricultural livelihoods have an impact on the overall wellbeing of the household. As explained in the methodology section of this paper, a wellbeing index was calculated using observations recorded on the access to and adequacy of various resources, as well as a subjective evaluation of the household's quality of life in the past 12 months. The statistics presented in Table 4 demonstrate that agricultural households with additional off-farm employment, either from local or distant sources (HHAL and HHAD), scored higher on the wellbeing index, though the HHAL statistical mean is not significantly different from the others. The HHAP respondents had a considerably lower placement on this index, as their wellbeing was constrained by an unstable monthly income due to inadequate land, declining agricultural productivity and diminished life satisfaction. Although the landless households (HHNA) had a slightly higher income, their placement on the wellbeing index was reasonably at par with the farming households (HHAP). Most of the HHNA respondents earned a livelihood from wage labour, with low average daily wage rates of about INR 200 (US$3.70) for men, and INR 100 (US$1.85) for women. They were, however, able to meet their food requirements from PDS entitlements and market sources. Table 5 presents a correlation matrix of the wellbeing index and important variables that contribute to household food security. The wellbeing index is positively correlated with food self-sufficiency and landholding; however, this correlation is weaker than the correlation to monthly income. Livestock population and crop diversity-both of which are important contributing variables to food and nutrition sufficiency-failed to show strong correlations to the wellbeing index. As the maintenance of crop diversity and livestock demands intensive labour from households, households do not see these as positively contributing to their wellbeing.
The quantitative results show that the households engaged in off-farm activities have a higher household income and level of wellbeing; the qualitative data indicate a different scenario. Many households had at least one member engaged in seeking non-farm employment offered Table 4 Regarding caste and ethnicity, the sample distribution was highly skewed towards the MBC group (72 %), due to a lower prevalence of higher and general caste households in the study villages. In light of the skewed distribution of sample households, one cannot draw meaningful inferences from the quantitative analysis. As the MBC group is considered the lowest in the caste-based hierarchy, these individuals qualified for all of the welfare and entitlement schemes providing food, livelihood, education and other services. Interestingly, MBC households in Anchetty had considerable access to land (1.83 acres) and off-farm employment, and consequently, earned the highest monthly income of all the caste groups (INR 3973 or US$73.50). Despite their reasonable access to land, food sufficiency and monthly income, the average wellbeing index of MBC households was relatively lower than that of other caste groups. This is perhaps due to their lower social status, which cannot be easily changed by a higher monthly income in caste-based rural Indian society. Studies have shown that while a higher household income is helpful in increasing wellbeing up to a certain point, it becomes less significant in terms of increasing long-term life satisfaction [40, 52] . Simply put, money does not always play a significant role in contributing to greater wellbeing; other social, cultural and interpersonal factors do also matter.
Wellbeing and gender: the role of NREGA entitlements and other off-farm livelihood options
Apart from seeking employment in distant places, households in the Anchetty area had employment opportunities in various village level projects under NREGA. As discussed in the literature section of this paper, NREGA is an employment entitlement scheme that seeks to reduce the seasonal out-migration of the rural poor and bring gender parity in rural wages [53] . Despite the NREGA scheme, however, the gender disparity in daily wages continues in the open labour market in the region. According to the focus group participants, men receive INR 200-300 per day (US$3.70 to $5.50) in the open labour market, and thus did not find the NREGA work with low wages (INR 100/day, or US$62.66) attractive. The results indicate that all of the workers employed in NREGA schemes in the studied villages were women. Due to this phenomenon, NREGA has become a de facto employment scheme for women. Kelkar [54] found a similar trend, as 82 % of the workers in NREGA schemes across Tamil Nadu were women. Table 6 indicates that the engagement of women in NREGA jobs significantly increased their monthly income and the wellbeing of both agricultural and offfarm households. The impact of the NREGA entitlements on the wellbeing of agricultural households was even higher than for respondents who took market-led off-farm employment opportunities from local and distant places. However, households that primarily relied on jobs provided through NREGA work had the lowest monthly incomes and the lowest rank on the wellbeing index. Thus, NREGA entitlement is only beneficial if the households have agriculture as their primary livelihood. The households that were either landless or had too small an amount of land for agriculture to be viable did not prefer NREGA entitlements. Most of them opted for distant off-farm employment with more remuneration and, those that did so, marginally had the highest ranking on the wellbeing index.
Although the majority of respondents were women, the study did not compare the wellbeing of men and women within a household. Qualitative aspects of this inquiry focusing on the experiences of women, however, revealed that NREGA did not necessarily improve a woman's wellbeing even if it was de facto labelled as a women's employment scheme. Rather, these women felt overburdened due to their household responsibilities, agricultural work and NREGA employment. Women's responses throughout this project are a clear indication of how rural labour is increasingly feminized, largely due to male out-migration. One of the respondents stated, 35, 2012.10.09 ).
This increased responsibility and heavier workload for women, seen as a result of development initiatives, is not a new phenomenon. Agarwal [55] observed several successful joint forest management projects in South Asia that doubled the workload of female participants. In Anchetty, the responsibilities of women in many households increased threefold in the absence of their male partners. This trend of feminization in rural areas is an emerging phenomenon witnessed across South Asia today [56, 57] .
Rural feminization has greatly increased the demand for male labour to complete specific agricultural tasks. An analysis of recent data concerning rural wages (1995) (1996) (1997) (1998) (1999) (2000) (2001) (2002) (2003) (2004) (2005) (2006) (2007) (2008) (2009) (2010) (2011) (2012) in Tamil Nadu showed higher growth rates for typical "male" tasks such as ploughing, masonry, carpentry and driving compared to the tasks predominantly completed by women [58] . These growth rates make it difficult for state-led entitlement schemessuch as NREGA-to be viable as an alternative source of employment for men. The English daily, The Hindu [59] , reported that NREGA wages are even lower than wages offered to prisoners in India. Unless the NREGA rates increase to a viable level, which would help create an effective balance of male-female labour distribution within households, the wellbeing of women in India will continue to deteriorate, despite increases in household income and the availability of food in local markets.
Discussion and conclusion
Food security is measured through a household's access to food, supplied through its own production or through entitlements or market sources. The results presented in the previous section of this paper illustrate how small and marginal farmers in resource-poor areas experience development initiatives in rural areas while seeking to fulfil their everyday livelihood needs, including food and nutrition, and improving their wellbeing. Three components assisted in meeting the food and nutrition needs of participants in the community: (1) landholding and its management; (2) the integration of crop diversity and Households with a livelihood portfolio primarily based on agriculture (HHAP) are ideal candidates for fostering the vision of small-scale agriculture put forward by the food sovereignty approach. These households' capacities to attain food sufficiency could be strengthened if the small farmers gained greater control over their land, production, labour and market forces. As the findings of this study illustrate, however, these farmers face enormous challenges in ensuring nutritional, economic and ecological security, due to the small size of their farms. The anthropometric measures analysed by Karthikeyan et al. [44] reveal that significant proportion of children under the age of six in the Anchetty villages were found to be underweight based on their body mass index (BMI). 6 These widespread malnutrition trends 7 observed among the children could not be explained by historical differences based on landholdings or caste that existed at the research site. Similarly, no significant differences were found in the high level (36.4 % of women surveyed) of chronic energy deficiency (CED) reported among adult women (15-49 years) between those from landless households and those from households with less than five acres of agricultural land [44] . This indicates that small farms in the HHAP category, with the existing level of crop diversity and livestock population, were not able to meet the adequate nutritional requirements of children and women in their families. This finding calls into question idealized notions about the self-sufficiency and independence of small-scale farms (below five acres in India) being sufficient to meet the diverse nutritional needs of a family. The inability of the universal public food distribution system to 6 Body mass index (BMI) is the relative weight of an individual with respect to their mass and height, measured as kg/m 2 in metric units. It is used to calculate the chronic energy deficiency (CED), which occurs when a person is underweight for their respective age. For the reproductive age (15-49 years), a BMI of lower than 18.5 is considered to be chronically energy deficient [60] . 7 A systematic scientific investigation, using a large sample of the population (n = 753) and trained health professionals as surveyors, conducted by Little et al. 2015 in Anchetty villages reported 24.8 % of male and 20.9 % of female adults (20 years or older) as underweight based on their BMIs [61] .
bridge this nutritional gap is clearly evidenced by the poor public health indicators in the region. For this reason, Bernstein [62] shows scepticism about the claim of the food sovereignty approach that small-scale agriculture can feed the world, as it overlooks crucial elements of agrarian political economy.
Mainstream agricultural research institutions, founded on the premise of the food availability approach, are biased towards green revolution crops such as rice, wheat, maize, cotton and oilseed. Top-down agricultural research narrowly focused on these mainstream crops has failed to make any positive impacts on Anchetty farmers facing low productivity, the degradation of soil and declining agrobiodiversity. Due to the economic and ecological challenges currently confronting smallscale agriculture in India, farmers view agriculture as a low-status profession and consider access to diverse sources of income as necessary for fulfilling their wellbeing aspirations. With limited capacity to stabilize their own livelihoods, farmers find it difficult to exercise their rights and autonomy to influence decision-making in and control over the local food market. In addition, in today's globalizing world, livelihood requirements extend beyond two meals a day. Households want to progress and improve their wellbeing with the best possible means they can pursue. For instance, every household included in the study expressed a desire to have a toilet installed in their residence. At the time, the only household that had fulfilled this desire was an HHAD household. Farming households expressed concerns regarding the instability and stagnation of their agricultural income, which constrains their ability to ensure the educational, nutritional and other needs of their children. Of the households studied, 25 % of the children were enrolled in distant private schools; these children were predominantly from the households (HHAL and HHAD) that had income from off-farm employment.
Hasan et al. [63] found that approximately half of India's agricultural labour force-which has the lowest average labour productivity among all sectors, at 29 %-is trapped in a vicious cycle of low productivity and poverty. The quest for better wellbeing, including attainment of a 'modern' lifestyle, compels small and marginal farmers to seek off-farm employment, including labour outmigration, in local or distant market economies [64] [65] [66] . Although rural out-migration is not a new phenomenon in India, it has previously been primarily limited to arid and tribal areas where state and market forces were historically weak. However, recent trends of out-migration have been observed nation-wide, including in intensive agricultural areas that host a stronger presence of stateled and market-led forces of growth [67] . In a nationwide survey carried out by the Government of India, 40 % of 51,770 farm households (from 6,638 villages across India) said they did not like farming, and given the choice would choose a different livelihood source [37, 68] . Furthermore, 76 % of these farmers who did not enjoy farming owned less than 2.4 acres of land, an amount similar to the amount owned by the majority of farmers in the Anchetty villages. Although the declining role of agriculture in providing livelihoods and employment is an unprecedented, and perhaps irreversible, phenomenon for the Indian subcontinent, it is predictable given the focus of neoliberal policies on a growth-led economy featuring industrial and urban development.
Food entitlements provided through PDS and other schemes or employment entitlements provided by NREGA were found to be insufficient to prevent or reverse out-migration of people from the agrarian sector. Despite the ineffectiveness of these entitlements, however, Anchetty farmers were not overly pessimistic about their present situation. Instead, the farmers are striving to become active participants in the process of change, strategizing and navigating the challenges and opportunities offered by the changing contexts of agrarian development. These farmers seek to creatively maximize the resources and opportunities available to them in their everyday livelihood practices [69] . Bernstein [70] rightly argues that in the contemporary agrarian economy, the capital required to pursue rural livelihoods is not only generated from within the rural areas, but also expanded and diversified by using non-agrarian sources outside the countryside. While unpacking the process of agrarian development in the study community, our findings underscore how income received from a diversified livelihood portfolio enhances access to food provisions and the objective wellbeing of the household, but it does not necessarily improve their subjective wellbeing. The impacts of alternative livelihoods offered by NREGA entitlement or distant markets need to be examined in the context of the wellbeing of women within a household. The particular perspectives of women on subjective wellbeing reiterate the importance of examining the distribution of resources and decision-making processes within the household or farm level, as compared to community and national levels.
To summarize, the existing food security approaches do not take into account people's subjective experiences of everyday livelihood practices, and their aspirations for, and struggle to achieve, better wellbeing, particularly in ecologically fragile areas such as Anchetty. Ecological and economic conditions are simply too precarious in that area for food sovereignty or food availability approaches to ensure food security. Increases in entitlements through state-based schemes have allowed for some local diversification of livelihoods, but are insufficient to counter the aspiration-driven pull of out-migration. By paying more attention to the subjective aspect of wellbeing, the role of individual agency in seeking livelihood improvement, and the structural forces connected to agrarian development, the effectiveness of existing food security approaches can be enhanced.
